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SUMMARY 


265  chemical  compounds .guanylhydrazonea.azlactones^ydrazones, 
phenols, carbonyl  compounds, and  miscellaneous  ones  wore  tested  for 
in  vitro  antiviral  activity  against  influenza  virus.  lOi*  out  of 
265  compounds  sere  completely  inhibitory  by  the  screening  test. 

Solected  39  compounds  were  qualitatively  analized  for  the  anti¬ 
viral  and  toxic  activities.  1 h  out  of  b9  compounds  were  found  to  be 
inhibitory  with  the  ratio  of  J*  or  rnora  of  non-toxic  concentration 
versus  minimal  Inhibitory  concentration. 

One  compound, aerial  No.212,syathesis  No.l?8  inhibited  HA 
production  with  a  final  concentration  of  1.6  yce  and  was  toxic  with 
a  final  concentration  of  25  f/cc . 
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INTRODDCT  to;; 


It  has  been  reported  that  poliovirus  multiplication  was  inhibited 
by  guanidine  in  vitro  (Lwoff,  1963).  Guanidine  derivatives  wore 
inhibitory  against  polio,  coxakie,  measles,  influenza  and  parainf¬ 
luenza  viruses  (Crowther  and  Melnick,  1961;  Tamm  and  2ggors  et  al., 
1962}  Ueda,  1961,  1962;  Loddo,  1962), 

It  was  recently  reported  that  amantadine  hydrochloride  inhibited 
influenza  virus  penetration  into  the  host  colls  (Hoffmann  et  al., 
1965) 

Thi$  paper  reports  the  screening  results  of  guanylhydrazonos, 
azlactones,  hydrazones,  phenols  and  earbonyl  compounds  with  the 
method  of  chorio-allantoic  membrane  culture.  All  chemical  compounds 
used  were  synthesized  at  the  Department  of  Organic  Chemistry, 
Kitasato  University  College  of  Hygienic  Sciences. 

MATERIALS  and  METHODS 

Influenza  A  virus  Adachi  strain  :  Infected  allantoic  fluid  of 
80th  and  81st  egg-passages  was  ampul ed  in  amount  of  1  ml  each  and 
stored  in  a  dry-ice  box  until  use.  On*-. tenth  ml  of  serial  ten-fold 
dilution  of  the  stock  virus  was  inoculated  into  test  tube  containing 
a  piece  chorio-allantoic  membrane  and  egg-shell  ,  in  Hanks' solution 
( Iwasaki  et  al.,  1955). 

After  shaking  culture  of  4  tubes  each  dilution  for  48  hours  at 
36cC,  hemagglutinati^i  .  titer  of  each  culture  fluid  was  determined 
by  the  standard  hemagglutination  test  with  chicken  red  cells.  The 
maximal  dilution  showing  positive  hemagglutination  in  all  four  tubes 
was  detected. 

Serial  dilution  of  the  stock  virus  between  this  maximal  dilution 
showing  positive  hemagglutination  in  all  four  tubes  and  the  next 
ten-fold  dilution  were  retested  to  estimate  exact  titer  of  inducing 
dilution  of  the  stock  virus  was  determined  and  named  1  ^-®loo  • 

Ten  MIDi00  was  used  as  inoculum  in  the  experiments. 

2.  Chemical  compounds 

All  chemical  compounds  we re  synthesized  at  the  Department  of 
Organic  Chemistry, Kitasato  University  of  Hygienic  Sciences 

and  dissolved  in  distilled  water  or  5°  %  glyo»r:‘.u.  Dissolved 
compound  solutions  were  autoclaved  at  121** C for  20  minutes  prior  ':n 
use.  The  abbreviations  W  and  G  were  adopted  for  distilled  water  and 
50  %  glycerin  used  as  solvent,  respectively. 

3,  Hemagglutination  test 

An  equal  volume  of  culture  fluid  from  a  group  of  4  tubes  was 
mixed  and  two- fold  serial  dilutions  were  made  in  an  amount  of  0.4  ml 
of  PBS  on  plastic-plate.  Same  amount  of  0,5  %  chicken  red  cell 
suspension  was  added  and  allowed  to  hemagglutinate  for  60  minutes  at 
room  temperature. 
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4.  A)  Screening  test  of  antiviral  effect  of  chemical  compounds. 

All  chemical  compounds  tested  were  selected  first  as  inhibitory, 
partially  inhibitory,  and  non- inhibitory  ones  by  the  application  of 
only  one  concentration  as  indicated  in  text. 

The  content  of  culture  tube  was  as  follows: 


chorlo-allantoic  membrane 

Ca.  5  X 

10  mm 

1 

pleoa 

egg-shell 

Ga.  5  X 

9  mm 

1 

piece 

Hanks'  BSS  (pH  ?,2-?.4) 

0.8 

ml 

virus  10  M33>io0  /  0,1  ml 

0.1 

ml 

Test  sample  solution 

0.1 

ml 

Total 

1.0 

ml. 

An  equal  volume  of  chemical  solution  and  10  MIDi00  /0.1  ml  of  virus 
were  mixed  and  allowed  to  react  at  room  temperature  for  30  minutes 
and  two-tenth  ml  of  the  mixture  was  inoculated  into  four  culture 
tubes  for  each  group  containing  0.8  ml  of  Hanks' BSS.  A. piece  of 
chorio-allantoio  membrane  and  egg-shell,  and  approbate  controls 
were  made.  The  fluid  was  cultivated  in  rubber-stoppered  test  tube 
(14  X  120  mm)  by  shaking  machine  (stroke  distanoe  120  mm  :  110  strokes 
per  minute)  for  48  hours  at  36*C  incubating  room, 

B)  Determination  of  antiviral  concentration  ef  chemical 
compounds. 

all  chemical  compounds  could  *  ,  divided  into  three  groups  of 
inhibitory,  partially  inhibitory,  and  n on-inhibitory  ones  by  the 
screening  test.  Only  inhibitory  compounds  were  selected  and  deter¬ 
mined  for  the  minimal  inhibitory  concentration  and  non-toxic  concent- 
tation  against  virus  by  the  limiting  dilution  of  compounds. 

The  method  of  determining  minimal  concentration  of  each  compound 
was  same  as  described  above  and  the  final  concenreation  of  compound 
which  inhibited  completely  hemagglutinin  production  was  taken  as 
minimal  inhibitory  concentration. 


5.  Toxicity  test  of  compounds. 

The  test  tubes  containing  ichorio-allantoic  membrane  in  0.9m]. 
of  Hanks'  BSS  was  incubated  with  0.1  ml  of  appropriately  diluted 
compound  solution  for  18  hours  at  37*C  on  shaking  machine.  The  inou- 
bated  membrane  was  washed  twiqe  with  5  ml  of  PBS,  respectively.  The 
washed  membrane  was  inoculated  with  10  MID^on  /  0.1  ml  virus  in  1  ml 
of  Hanks'  BSS.  After  48  hour  incubation  at  36'JC,  hemagglutinin  titer 
of  culture  fluid  was  determined  by  the  standard  hemagglutination 
test  technique.  The  maximal  concentration  of  each  compound  which' 
produced  hemagglutinin  was  taken  .as  non-toxic  concentration. 
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RESULTS 


%i  Screening  test  of  antiviral  effect  of  chemical  compounds. 

A  total  of  265  chemical  compounds  listed  in  Table  1  wero  tested 
for  antiviral  activity  by  the  application  of  only  one  concentration 
as  indicated  in  text.  Compounds  wore  autoclaved  prior  to  use  after 
about  18  hour  storage  at  room  temperature.  Antiviral  activity  of 
each  compound  was  noted  in  Table  II,  As  shown  in  Table  III,  the  tested 
compounds  were  distributed  into  such  three  groups  as  inhibitory, 
partially  inhibitory,  and  non* inhibitory  ones  among  ©ach  group.  The 
numbers  of  the  inhibitory  compounds  in  each  group  are  as  follows  t 
44  compounds  (45. 5  90  in  group  A— guanylhydrazonea. 


7  compounds  (38.8  %)  in  group  B- - - - carbonyls, 

22  compounds  (30.1  90  in  group  D- - azlaotonas, 

1?  compounds  (53.1  90  in  group  E- - - .-phenols, 

14  compounds  (31.8  90  in  group  E— — miscellaneous. 


As  summarised  in  Table  IV,  a  total  of  1O4  compounds  (39.2  90  were 
completely  inhibitory,  67  compounds  (25.2  90  were  partially  inhibitory 
and  94  compounds  (35.4  %)  were  non-inhibitory, 

2.  Determinations  of  antiviral  and  toxic  concentrations  of 
chemical  compounds, 

Quantitative  analysis  of  antiviral  and  toxic  activities  of 
selected  compounds  showing  negative  hemagglutinin  production  by  the 
screening  test  was  performed.  Compounds  were  dissolved  and  auto¬ 
claved  prior  to  use.  The  procedures  used  wore  fully  described  in 
Materials  and  Methods.  The  minimal  concentration  of  each  compound 
which  inhibited  completely  hemagglutinin  production  was  token  as 
the  minimal  inhibitory  end  point  bjr  the  inhibition  test,  Jhe 
maximal  concentration  of  each  compound  which  produced  hemagglutinin 
was  taken  as  the  non-toxic  end  point  by  the  toxicity  test.  Two 
relative  concentrations  each  compounds  were  listed  in  Table  V. 

The  non-toxic  end  point  and  the  minimal  inhibitory  end  point  were 
oompared  for  each  compounds.  The  ratio  of  two  final  concentrations 
was  listed  at  the  right  column  in  Table  V. 

As  can  be  seen  in  Table  VI,  one  compound  of  group  A— guanyl- 
hydrazones,  three  compounds  of  group  D— hydrazones,  four  compounds 
of  group  E— phenols,  and  six  compounds  of  group  F--miscellaneous  one" 
were  found  to  be  inhibitory  against  virus  with  the  effective  ratio 
of  4  or  more. 

The  compound,  serial  number  212  inhibited  completely  hemagglu¬ 
tinin  production  with  the  final  concentration  of  1.6<r/oc  and  was 
found  to  be  toxic  at  the  fined  concentration  of  253/cc,  therefore 
the  ratio  of  this  compound  number  212  was  16. 

As  summarized  in  Table  VII,  a  total  of  14  compounds  were  found 
to  be  inhibitory  with  the  ratio  of  4  or  more. 
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5o. 

C  r-ncer.- 
tratiov'  i 

HA 

ernent 

Geri’il 

Ke. 

oyrt"fSis 

1.0. 

Concer- 

tratior 

KA 

f erstr 

154 

$? 

100 

0 

192 

56 

300 

25 

1 55 

10? 

100 

0 

195 

60 

100 

0 

156 

Ill 

100 

0 

194 

76 

100 

100 

15? 

113 

50 

0 

195 

91 

100 

100 

15? 

115 

100 

0 

196 

92 

100 

0 

159 

116 

100 

100 

19? 

93 

100 

100 

ISO 

117 

100 

0 

190 

94 

100 

0 

161 

118 

100 

100 

199 

95 

100 

0 

162 

1?3 

100 

100 

200 

95 

lv-J 

100 

163 

194 

100 

100 

201 

99 

50 

0 

164 

126 

100 

100 

202 

105 

100 

100 

165 

127 

10  / 

100 

203 

110 

50 

0 

166 

199 

100 

100 

204 

167 

100 

100 

167 

189 

50 

0 

905 

169 

100 

75 

155 

133 

100 

100 

206 

1?0 

100 

50 

169 

149 

100 

0 

20? 

171 

100 

25 

170 

150 

100 

100 

208 

172 

100 

100 

171 

159 

100 

100 

209 

173 

50 

0 

1?2 

158 

50 

0 

810 

175 

100 

0 

173 

159 

100 

100 

211 

176 

10-J 

30 

174 

195 

100 

100 

212 

17? 

100 

0 

175 

1112 

100 

50 

915 

180 

100 

100 

175 

1115 

100 

100 

214 

182 

100 

0 

177 

1119 

100 

100 

215 

184 

100 

0 

176 

1120 

100 

0 

216 

185 

100 

0 

179 

1121 

100 

12.5 

21? 

126 

100 

19. 1 

190 

1155 

100 

50 

218 

18? 

100 

0 

181 

1124 

100 

25 

219 

1S9 

100 

,■**. 

r;2 

1156 

.  100 

100 

280 

199 

100 

0 

153 

1157 

100 

0 

291 

183 

100 

0 

184 

1165 

100 

0 

Group 

p 

1-5 

1167 

100 

25 

100 

186 

1168 

50 

0 

922 

u 

3 

100 

187 

1169 

50 

0 

.^23 

_  ^ 

100 

50 

189 

1172 

100 

0 

924 

”38 

100 

0 

1 

225 

50 

100 

50 

Group 

Jj 

926 

58 

50 

0 

190 

5° 

100 

0 

79 

100 

100 

191 

55 

100 

50 

~20 

81 

100 

100 

-31- 


Serial 

tfo. 

Synthesis 

IvO. 

Concen¬ 
tre'  ion 

?iA 

percent 

Serial 

1.0. 

Oynt’.  on  is 
:'0. 

Concen¬ 
tre  fct  ir 

■'a 

percent: 

229 

79 

100 

100 

248 

145 

100 

100 

230 

34 

100 

100 

249 

146 

100 

100 

251 

85 

100 

10*. 

250 

147 

100 

l>aj 

25? 

a  a 

100 

100 

251 

155 

50 

Q 

255 

8? 

100 

100 

252 

154 

50 

12.5* 

?34 

38 

100 

50 

255 

160 

100 

100 

235 

102 

100 

100 

254 

161 

100 

100 

236 

106 

100 

100 

355 

16? 

100 

50* 

257 

103 

50 

0 

?56 

163 

100 

0 

238 

109 

50 

0 

257 

164 

100 

100 

259 

114 

50 

0 

258 

174 

ISO 

0 

240 

130 

100 

50 

?59 

177 

100 

0 

241 

131 

100 

100 

260 

179 

100 

'\ 

KJ 

242 

134 

100 

100 

261 

mi 

100 

0 

245 

135 

100 

100 

26? 

193 

-.00 

0 

244 

141 

100 

100 

265 

188 

100 

100 

245 

14? 

100 

100 

264 

190 

100 

0 

246 

143 

100 

100 

265 

191 

10  J 

0 

24? 

144 

100 

100 

tA 

§:  Final  concentration  of  compound,  solution,  */ce 


!i§:  HA  percent  of  control. 


TATJLE  III  Result;  of  ^screenin'-  test  of  265  compounds 


Inhibitory 

Partially 

inhibitory 

Hon 

ir.hibl 

tory 

Group  A 

1.  2, 

5, 

4, 

7, 

10,  13, 

15, 

8,  30, 

38, 

43, 

5,  6, 

9, 

11, 

17, 

26,  27, 

28, 

49,  53, 

60, 

62, 

12,  14, 

16, 

10, 

29, 

31.  32, 

33, 

64,  72. 

19,  20, 

n, 

oo 

1  f 

34, 

37,  39, 

40, 

23.  ?4, 

25, 

35. 

41, 

48,  44, 

43, 

36,  45 , 

46, 

47, 

50, 

52,  54, 

5S, 

51,  55, 

56, 

57, 

61, 

64,  65, 

66, 

59,  67, 

69, 

73, 

68, 

70,  71, 

75, 

74,  77, 

78, 

80, 

76, 

79,  88. 

81,  88, 

85, 

64, 

85,  86, 

87, 

88. 

'Total 

44 

Total 

35 

Total 

10 

Group  B 

90,  91, 

94, 

93, 

97, 

99,  105. 

92,  93, 

95, 

96, 

100,  101, 

107. 

102,  103, 

104, 

106. 

Total 

7 

Total 

5 

Total 

8 

Group  C 

108,  109, 

110, 

111, 

— 

112,  113, 

114, 

115, 

116. 

Total 

9 

Group  D 

122,  129, 

150, 

145, 

118, 

124,  125, 

126, 

117,  119, 

120, 

121, 

149,  151, 

154, 

155, 

126, 

138,  155, 

136, 

123,  127, 

131, 

133. 

156,  157. 

158, 

160, 

142, 

145,  148, 

175, 

134,  137, 

136, 

139, 

167,  169, 

172, 

178, 

179, 

ICO,  18  \ , 

185.  , 

140,  141 , 

144, 

146, 

183,  184, 

186, 

187, 

147,  150, 

152, 

153, 

189. 

159,  151, 

162, 

165, 

164,  165, 

166, 

168, 

170,  171, 

173, 

174, 

176,  177, 

182. 

Total 

22 

Total 

16 

Total 

■  35 

Group  3 

190,  195, 

196, 

148, 

191, 

192,  205, 

206, 

194.  195, 

197, 

200, 

199,  201, 

205, 

209, 

207, 

211,  217. 

202,^*204, 

208, 

215. 

210,  21’, 

214, 

215, 

% 

216,  218, 

219, 

220. 

Total 

■  17 

Total 

7 

Total 

.  8 

33- 


Group  F 


264,  265. 


?*A, 

223. 

225, 

234,  240, 

222* 

227, 

228, 

229, 

258, 

25?, 

255. 

230, 

231, 

232, 

233, 

262, 

235, 

*36. 

241, 

242, 

243, 

244* 

245, 

246, 

24?, 

248, 

249, 

250, 

253, 

254, 

257, 

263. 

1  14 

i 

Total  6 

Total  24 

lfABLS  I V  Summary  of  screening  test. 


Group  of 
compound 

Inhibitory 
No*  % 

Partially 

inhibitory 

No*  # 

Non- 

inhibitory 
No?  * 

Total 

A 

44 

49.4 

35 

39.3 

10 

11.2 

| 

89 

B 

7 

38.8 

3 

16.6 

8 

44.6 

18 

C 

0 

0 

0 

0 

9 

100 

9 

D 

22 

30.1 

16 

21.9 

35 

47.9 

73 

E 

17 

53.1 

7 

21.8 

8 

25 

32 

? 

14 

31.8 

6 

13.6  : 

24 

54.5 

44 

Total 

104 

39.2 

67 

25.2 

94 

35.4 

265 

No.  :  Numbers  of  chemical  ooiapounds. 


TABLE  V  Qunatitativa  analyeis  of  antiviral  and  cytotoxicity 

testa  in  oiembrane  culture 


3 aria 1  Synthaaia 
Ho.  No. 

Antiviral  activity 
lOO^  50  25  12.5 

Cytotoxic  activity 
0 

100  50  25  12.5 

ftatl<? 

Group  A 
1 

115 

0 

0 

6.3 

50 

0 

6.3 

50 

100 

1 

2 

117 

0 

0 

0 

12.5 

0 

0 

100 

100 

1 

3 

273 

0 

0 

0 

100 

0 

100 

100 

100 

2 

4 

276 

0 

0 

6.3 

25 

0 

25 

100 

100 

1 

5 

27? 

0 

0 

25 

50 

50 

100 

100 

100 

22 

11 

285 

0 

0 

0 

12.5 

50 

100 

100 

100 

24 

12 

284 

0 

0 

6.3 

50 

0 

25 

100 

100 

1 

14 

290 

0 

0 

0 

6.3 

0 

0 

12.5 

100 

1 

16 

293 

- 

0 

0 

6.3 

0 

12.5 

100 

1 

18 

298 

0 

50 

50 

100 

100 

- 

- 

22 

19 

302 

0 

0 

12.5 

50 

12.5 

100 

100 

- 

*2 

20 

304 

0 

0 

12.5 

50 

6.3 

50 

100 

100 

*2 

21 

32? 

0 

0 

0 

25 

0 

0 

12.5 

50 

2 

22 

406 

d  o 

0 

0 

50 

d  0 

0 

12.5 

- 

1 

23 

418 

0 

0 

6.3 

12.5 

0 

0 

100 

100 

1/2 

24 

444 

0 

0 

0 

100 

0 

6.3 

100 

100 

2 

25 

622 

- 

0 

0 

25 

- 

25 

100 

100 

22 

36 

983 

0 

0 

0 

6.3 

0 

0 

0 

100 

,1/2 

45 

1030 

0 

0 

0 

25 

0 

0 

0 

50 

1/2 

46 

1046 

0 

0 

6.3 

12.5 

12.5 

100 

100 

- 

£2 

4? 

1050 

0 

6.3 

50 

100 

10" 

It'* 

1 

51 

1054 

0 

0 

25 

50 

50 

100 

100 

- 

22 

56 

1059 

0 

50 

100 

100 

- 

100 

100 

100 

*1/2 

57 

1062 

•*o 

25 

100 

50 

100 

100 

100 

- 

£1/2 

59 

1064 

0 

6.3 

25 

50 

100 

100 

100 

- 

*1/2 

- 

-55- 

€7 

1072 

0 

0 

50 

50 

50 

100 

100 

- 

22 

69 

1074 

0 

0 

25 

25 

25 

100 

100 

*■» 

22 

75 

1078 

0 

0 

0 

100 

0 

100 

100 

100 

2 

74 

1079 

0 

0 

50 

100 

0 

0 

- 

- 

— 

77 

1094 

0 

25 

50 

100 

100 

100 

100 

- 

21 

78 

1096 

0 

0 

25 

100 

50 

100 

100 

e» 

2  2 

80 

1098 

0 

0 

0 

100 

0 

100 

100 

- 

2 

81 

1099 

0 

0 

0 

12.5 

0 

0 

100 

- 

1 

82 

1100 

0 

0 

6.3 

50 

0 

0 

0 

S.  X 
'->•  J 

1/4 

65 

1101 

0 

0 

0 

6.3 

0 

0 

0 

100 

1/2 

84 

110? 

0 

0 

6.3 

50 

0 

0 

100 

100 

1/2 

65 

1103 

0 

0 

0 

12.5 

0 

0 

12.5 

100 

1 

86 

1104 

d 

0 

0 

50 

100 

d  - 

0 

100 

10c 

1/2 

8? 

1105 

0 

0 

0 

50 

0 

0 

12.5 

100 

1 

89 

Group  E 

1107 

d 

0 

6.3 

50 

100 

d  - 

50 

100 

100 

2  1/? 

90 

1 

0 

25 

100 

100 

0 

50 

100 

100 

1/2 

91 

2 

0 

0 

12.5 

50 

0 

0 

50 

100 

1/2 

94 

9 

0 

0 

0 

25 

0 

0 

0 

?5 

1/2 

98 

34 

0 

0 

25 

200 

0 

P.00 

200 

50 

1 

100 

71 

0 

0 

50 

50 

0 

0 

?'•■ 

100 

1/2 

101 

73 

0 

0 

0 

29 

0 

0 

0 

25 

1/2 

107 

Group  D 

198 

0 

0 

0 

’5 

0 

1?.  ■; 

50 

100 

2 

1 

129 

33 

0 

0 

0 

25 

25 

50 

50 

50 

24 

130 

36 

0 

0 

0 

12.5 

25 

100 

100 

100 

24 

149 

66 

0 

0 

50 

50 

100 

C  0 

50 

100 

100 

1/2 

151 

74 

d 

0 

0 

25 

100 

d  0 

25 

50 

100 

1 

155 

107 

0 

0 

0 

100 

0 

0 

0 

100 

1/2 

156 

111 

0 

0 

0 

0 

0 

0 

0 

100 

1 

158 

115 

0 

0 

0  100 

-36- 

0 

0 

0 

50 

1/2 

160 

117 

0 

0 

0 

0 

0 

0 

50 

100 

2 

167 

129 

d  o 

0 

50 

100 

d  25 

ioo 

200 

200 

*2 

169 

149 

0 

c 

25 

50 

0 

0 

Q 

12.5 

1/4 

172 

158 

d  0 

25 

100 

100 

d  loo 

200 

200 

200 

8  1 

178 

1120 

0 

0 

12.5 

50 

b  0 

100 

100 

100 

4 

179 

1121 

o  0 

0 

0 

50 

e  0 

25 

50 

50 

2 

185 

1157 

0 

0 

0 

25 

0 

0 

25 

100 

1 

186 

1168 

c  0 

0 

0 

25 

c  0 

100 

100 

100 

2 

187 

1169 

c  0 

0 

0 

50 

e  0 

100 

100 

100 

2 

Group  E 

190 

52 

0 

0 

25 

25 

6  0 

0 

0 

25 

2 

196 

92 

•  0 

0 

50 

50 

a  0 

100 

100 

100 

1 

198 

94 

g  0 

100 

100 

100 

0 

0 

50 

100 

4 

199 

95 

a  0 

50 

’00 

200 

e  0 

100 

100 

100 

1/2 

201 

99 

d  0 

25 

100 

100 

d  200 

200 

200 

200 

2  1/2 

209 

175 

d  0 

50 

l-.'O 

’00 

d  200 

200 

2  -0 

200 

Z  1/2 

210 

175 

c  0 

0 

12.5 

25 

e  25 

25 

50 

25 

*  2 

212 

178 

8  0 

0 

0 

25 

0 

0 

25 

50 

16 

214 

182 

b  0 

0 

0 

50 

b  °5 

50 

100 

100 

Z  4 

215 

184 

b  0 

0 

0 

12.5 

b  100 

100 

100 

100 

Z  ‘4 

218 

18? 

h  0 

0 

25 

100 

f  0 

0 

0 

12.5 

2 

219 

189 

b  0 

0 

100 

100 

b  6.5 

6.5 

6.5 

25 

2  2 

220 

192 

0 

0 

0 

25 

0 

0 

100 

25 

i 

2 

221 

195 

0 

0 

0 

12.5 

0 

0 

50 

100 

1 

Group  F 

226 

58 

•  0 

0 

50 

100 

a  0 

0 

50 

100 

2 

257 

108 

d  0 

0 

100 

100 

•  0 

100 

100 

100 

1 

258 

109 

d  0 

0 

25 

100 

d  0 

0 

50 

50 

1/2 

259 

114 

d  o 

0 

0 

100 

d  25 

50 

100 

100 

2  4 

251 

155 

d  0 

100 

100 

100 

d’OO 

200 

200 

200 

*  1 

-57- 


V 


256 

165 

b 

0 

0 

0 

12.5 

b 

25 

25 

25 

50 

2  4 

258 

m 

b 

0 

0 

0 

50 

b 

0 

12.5 

12.5 

50 

2 

259 

177 

0 

0 

100 

100 

0 

5C 

100 

100 

4 

260 

179 

b 

0 

0 

0 

100 

b 

0 

50 

25 

50 

2 

261 

181 

b 

0 

0 

12.5 

100 

b 

25 

25 

50 

100 

22 

262 

185 

b 

0 

0 

0 

25 

b 

50 

50 

100 

100 

2  4 

264 

190 

b 

0 

0 

0 

25 

b 

75 

25 

100 

100 

24 

265 

191 

f 

0 

0 

0 

100 

f 

50 

100 

100 

50 

24 

Legend  :  1)  Fine!  concentration  t/cc. 


2) 


Hon-toxic 

concentration. 


Inhibitory  maxi- 
nal  concentration. 


Folloing  Letters,  a—'h,  in  column  of 
Antiviral  activity  and  Cytotoxic  activity 
indicate  starting  concentrations  as  follows 


a 

• 

• 

eoo 

a  : 

25 

b 

: 

400 

f  : 

12.5 

0 

: 

200 

6  * 

6.5 

4 

• 

• 

50 

h  : 

5.2 

-58- 


TABLE  VI  Result  of  antiviral  test  of  89  compounds. 


Group  of 

Ratio* 

compound 

1  or  less 

r- 

2 

4 

16 

A 

rr 

2, 

4, 

12, 

r  3. 

5,  “ 

18, 

11. 

1*. 

16, 

22  * 

73, 

1  19, 

20, 

21, 

36, 

45, 

47, 

56, 

24, 

25, 

46, 

57. 

59, 

77, 

81, 

51, 

67, 

69, 

, 

83, 

84, 

89, 

73, 

78, 

80. 

1  86, 

87, 

89. 

Total 

7? 

Total 

15 

Total  3 

B 

90, 

91, 

94, 

98, 

107. 

100, 

101. 

Total 

6 

Total 

1 

D 

149, 

150, 

155, 

156, 

160, 

167, 

179, 

129, 

130,  1?8. 

158, 

169, 

172, 

183. 

186, 

187. 

Total 

■» 

Total 

5 

Total  3 

E 

196, 

199. 

201, 

709, 

190, 

210, 

218, 

198, 

214,  215. 

212. 

221. 

219, 

220. 

Total 

5  : 

Total 

5  i 

Total  3 

P 

237, 

238, 

251. 

2?G, 

258, 

260, 

239, 

256,  259, 

261. 

26 2, 

264,  265* 

Tot  a  1 

3 

Total 

4 

Total  6 

Ratio*-  :  Kon-toxlc  concentration  /  Inhibitory  maximal  concentration 


TABLiD  VII  Summary  of  antiviral  test. 


Group  of 
c  ompound 

1  or 

No** 

less  1 

* 

Ho** 

J 

2 

% 

Katio* 

NO** 

■  .A  .  _ 

4  ‘ 

% 

16 

NOW 

# 

Total 

A 

23 

59  , 

15 

38.5 

1' 

25 

L 

0 

39 

u 

6 

86 

1 

14 

— 

0 

0 

7 

c 

- 

0 

- 

0 

- 

0 

- 

0 

0 

D 

P 

50 

5 

31.2 

3 

18.8 

16 

E 

5 

35.7 

5 

35.7 

3 

21.4 

14 

P 

3 

23 

4 

30.8 

6 

46,2 

13 

’  Total 

45 

50.1 

30' 

33.7 

13 

14.6 

rr 

1.1 1 

89 

-latio*:  TIon-toxic  concentration  /  Inhibitory  Mxinlsl  concentration 
'.Tot1*  :  Numbers  of  chemical  compounds. 
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